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CLIMATIC ATLAS OF 
UNITED 



PREFACE 



The purpose of this atlas is to depict the climate of the United 
States in terms of the distribution and variation of constituent 
climatic elements. Climate has a profound, often controlling, effect 
upon the life, mood, health, and activity of all of us. 

Climate may be considered the collective state of the earth's 
atmosphere at a specific place for a long period of time (usually 
several decades). The short-term variations of the state of the 
atmosphere are called "weather." Weather is the product of the 
interaction of numerous natural elements; the long term statistical 
valuations of these various elements collectively define the climate. 
For many planning, engineering, and scheduling purposes it is more 
important to know the climate of a certain city, State, resort area, 
etc., than to know what the weather happens to be there today. 

The Climatic Maps of the United States present in uniform 
format a series of analyses showing the national distribution of mean, 
normal, and/or extreme values of temperature, precipitation, wind, 
barometric pressure, relative humidity, dewpoint, sunshine, sky cover, 
heating degree days, solar radiation, and evaporation. The map 
projection has been standardized to allow accurate comparison and 
correlation of the various climatic elements and their patterns. 

The individual analyses were originally prepared to meet the 



demand for climatic information from commercial, industrial, agri- 
cultural, research, and educational institutions, as well as from the 
general public. Each sheet, or set of sheets, was made available as 
soon as printed. Now the entire set - a total of 40 large sheets con- 
taining 271 climatic maps and 15 tables - has been collected and 
bound into this comprehensive atlas. (Individual sheets and sets 
may still be purchased separately). 

It should be remembered that these analyses are not forecasts 
of temperature, precipitation, etc., but rather reflect collective 
atmospheric conditions that occurred over periods of years; often 
observed conditions for any given day, week, month - or even year - 
will differ sharply from those indicated in the analyses. 

The climatic maps in this atlas were prepared primarily by 
John L. Baldwin, Chief of the Domestic Climatology Branch of the 
Environmental Data Service, ESSA, an agency of the U.S. Depart- 
ment of Commerce, with some map contributions from the Hydrologic 
Services Division and the former Solar Radiation Section of the 
Weather Bureau. Appreciation is due Dr. Helmut E. Landsberg, 
former Director of the Environmental Data Service, and to the 
National Academy of Science Advisory Committee on Climatology 
for advice and guidance. 
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Figures in ( ) by station name indi- 
cate years of record through 1964 used 
for highest and lowest. 

Normal daily maximum, average, and min- 
imum based on 30-year period, 1931-60 



<&?=\ 



NORMAL DAILY MAXIMUM, MINIMUM, AVERAGE, AND RANGE OF TEMPERATURE (°F), FEBRUARY 
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Figures in ( ) by station name indi- 
cate years of record through 1964 used 
for highest and lowest. 

Normal daily maximum, average, and min- 
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NORMAL DAILY MAXIMUM, MINIMUM, AVERAGE, AND RANGE OF TEMPERATURE (°F), MARCH 
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NORMAL DAILY MAXIMUM, MINIMUM, AVERAGE, AND RANGE OF TEMPERATURE (°F), JULY 




NORMAL DAILY MAXIMUM TEMPERATURE (°F), JULY 







"> A 



$ 








NORMAL DAILY MINIMUM TEMPERATURE (°F), JULY_ 

- / 55 



5o3 \ 










1 





— R-- 


J 




^—v 


'] 








^JV65 





^5 




- 




^TWfeL*^^ 



t^B 



.n=ff^i. rf^ l 




.NORMAL DAILY RANGE OF TEMPERATURE (°F) , JULY 



~&^5 



<j£ 



1 _J. 


j 
j 




J i \ 


L_ 

""^~A 
■ o 
/ ' v 


V\ 1 / 

\ 1 — 1 
°*~" Si" "„_; 


i/ x 

JFfzr 


i * M. 

i if— 


T [f-CJ 





!;^<3J 



'1J 



>Us 






A-tl 



\%£ { 






/ \ 



NOTE. --CAUTION SHOULD 1 
USED IN INTERPOLATING ON 
„ THESE GENERALIZED MAPS. 
'SHARP CHANGES HAY OCCUR 
H SHORT DISTANCES, PAR- 
'ICULARLY IN MOUNTAINOUS 
AREAS, DUE TO DIFFERENCES 
\ IN ALTITUDE, SLOPE C 
1 LAND, TYPE OF SOIL, 

VEGETATIVE COVER, BODIES 
Q ^ OF WATER, AIR DRAINAGE, 
1 URBAN HEAT EFFECTS, ETC. 

PATTERN TOO COMPLEX IN 

MI TO INDICATE ON 
SMALL SCALE MAPS. 



13 



NORMAL DAILY MAXIMUM, AVERAGE, MINIMUM, AND EXTREME TEMPERATURES (°F), JULY 




NOTE: 

Figures in ( ) by station name indi- 
cate years of record through 1964 used 
for highest and lowest. 

Normal daily maximum, average, and min- 
imum based on 30-year period, 1931-60. 
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NORMAL DAILY MAXIMUM, MINIMUM, AVERAGE, AND RANGE OF TEMPERATURE (°F), AUGUST 
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NORMAL DAILY MAXIMUM, AVERAGE, MINIMUM, AND EXTREME TEMPERATURES (°F), AUGUST 
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Figures in ( ) by station name indi- 
cate years of record through 1964 used 
for highest and lowest. 

Normal daily maximum, average, and min- 
imum based on 30- year period, 1931-60. 
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NORMAL DAILY MAXIMUM, MINIMUM, AVERAGE, AND RANGE OF TEMPERATURE (°F), SEPTEMBER 
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NORMAL DAILY MAXIMUM, AVERAGE, MINIMUM, AND EXTREME TEMPERATURES (°F), SEPTEMBER 




NOTE : , . 

Figures in ( ) by station name indi- 
cate years of record through 1964 used 
for highest and lowest. 

Normal daily maximum, average, and min- 
imum based on 30-year period, 1931-60. 
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NORMAL DAILY MAXIMUM, MINIMUM, AVERAGE, AND RANGE OF TEMPERATURE (°F), OCTOBER 
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NORMAL DAILY MAXIMUM, AVERAGE, MINIMUM, AND EXTREME TEMPERATURES (°F), OCTOBER 
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NORMAL DAILY MAXIMUM, MINIMUM, AVERAGE, AND RANGE OF TEMPERATURE (°F), NOVEMBER 
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NORMAL DAILY MAXIMUM, AVERAGE, MINIMUM, AND EXTREME TEMPERATURES (°F), NOVEMBER 
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NORMAL DAILY MAXIMUM, MINIMUM, AVERAGE, AND RANGE OF TEMPERATURE (°F), DECEMBER 
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NORMAL DAILY MAXIMUM, AVERAGE, MINIMUM, AND EXTREME TEMPERATURES (°F), DECEMBER 
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MEAN ANNUAL NUMBER OF DAYS MAXIMUM TEMPERATURE 90°F AND ABOVE 

Except 70° and Above in Alaska 
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MEAN NUMBER OF DAYS MAXIMUM TEMPERATURE 90°F AND ABOVE, MONTHLY AND ANNUAL 
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used in interpolating on 
this generalized map. 
Sharp changes in the mean 
number of days 32° F and 
below may occur in short 
distances, due to differ- 
ences in altitude, slope 
of land, type of soil, 
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of water, air drainage, 
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MEAN NUMBER OF DAYS MINIMUM TEMPERATURE 32°F AND BELOW, MONTHLY AND ANNUAL 
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MEAN DATE OF LAST 32°(F.) TEMPERATURE IN SPRJNG 




DOTTED LINE.- 
SOME YEARS NO 
SPRING FREEZE Il>,| 
PACIFIC COASTAL j 
AREAS OR THE 
CENTRAL VALLEY j 
OF CALIFORNIA, 



"BEFORE" OR "AFTER" IS ENTERED ON MOST 
SMALL AREAS OF THIS MAP TO SHOW MORE READILY 
WHETHER THE MEAN FREEZE DATE IN THE AREA IS 
BEFORE OR AFTER THE DATE PRINTED ON THE 
LINE. 

SPRING FREEZES ARE ASSUMED TO OCCUR BETWEEN 
JANUARY 1 AND JUNE 30. 

CAUTION SHOULD BE USED IN INTERPOLATING ON 
THIS GENERALIZED MAP. SHARP CHANGES IN THE 
MEAN DATE MAY OCCUR IN SHORT DISTANCES DUE 
TO DIFFERENCES IN ALTITUDE, SLOPE OF LAND 
TYPE OF SOIL, VEGETATIVE COVER, BODIES Of' 
WATER, AIR DRAINAGE, URBAN HEAT EFFECTS 
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MEAN DATE OF FIRST 32°(F.) TEMPERATURE IN AUTUMN 



DOITED LINE.- 
SOME YEARS NO 
AUTUMN FREEZE INf 
PACIFIC COASTAL 
AREAS, CALIFOR- 
NIA'S CENTRAL 
VALLEY, OR PUGET 
SOUND AREA. 

"6 




"BEFORE" OR "AFTER IS ENTERED ON MOST SMALL 
AREAS OF THIS MAP TO SHOW MORE READILY 
WHETHER THE MEAN FREEZE DATE IN THE AREA IS 
BEFORE OR AFTER THE DATE PRINTED ON THE 



CAUTION SHOULD BE USED IN INTERPOLATING ON 
THIS GENERALIZED MAP. SHARP CHANGES IN THE 
MEAN DATE MAY OCCUR IN SHORT DISTANCES, DUE 
TO DIFFERENCES IN ALTITUDE, SLOPE OF LAND 
TYPE OF SOIL, VEGETATIVE COVER, BODIES OF 
WATER, AIR DRAINAGE, URBAN HEAT EFFECTS 
ETC. 
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MEAN LENGTH OF FREEZE-FREE PERIOD (Days) Between Last 32°(F. 
Temperature in Spring and First 32°(F.) Temperature in Autumn 




CAUTION SHOULD BE USED IN INTERPOLATING ON 
THIS GENERALIZED HAP. SHARP CHANGES IN 
^»«t« e \ MEAN LENGTH OF FREEZE-FREE PERIOD MAY OCCUR 
IN SHORT DISTANCES, DUE TO DIFFERENCES IN 
ALTITUDE, SLOPE OF LAND, TYPE OF SOIL, 
VEGETATIVE COVER, BODIES OF WATER, AIR 
DRAINAGE, URBAN HEAT EFFECTS, ETC. 
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MEAN LENGTH OF PERIOD BETWEEN SPECIFIED TEMPERATURE LIMITS AND FREEZE FREE PERIOD, ANNUAL 




MEAN DATE OF LAST 32° F. TEMPERATURE IN SPRING, FIRST 32° F. IN AUTUMN, 
AND MEAN LENGTH OF FREEZE-FREE PERIOD (Days) 



State and Station 


Mean date 
last 32°F. 
In spring 


Mean date 

first 32*F. 

in fall 


Mean freeze- 
free period 
(no. days) 


ALA. Birmingham . 

Mobile U . . . 

Montgomery U . 
ALASKA. Anchor age 

Barrow . . 




Mar. 19 
Feb. 17 
Feb. 27 
May 18 
June 27 


Nov . 14 
Dec. 12 
Dec. 3 
Sept. 13 
July 5 


241 
298 
279 
118 
8 


Fairbanks. . . 
Juneau .... 

ARIZ. Flagstaff '. 




May 10 
May 24 
Apr. 27 
June 12 
June 8 


Oct. 2 
Aug. 29 
Oct. 19 
Aug. 24 
Oct. 2 


145 
97 

176 
73 

116 


Phoenix. . . . 

Wlnslow! ! ! ! 

Yuma U . . . . 

ARK. Fort Smith . 




Jan. 27 
Mar. 6 
Apr. 28 
Jan. 11 
Mar. 23 


Dec. 11 
Nov . 23 
Oct. 21 
Dec. 27 
Nov. 9 


317 
261 
176 
350 
231 


Little Rock. . 
CALIF. Bakers fie Id 
Eureka U . . . 
Fresno .... 
Los Angeles U. 




Mar. 16 
Feb. 14 
Jan. 24 
Feb. 3 


Nov. 15 
Nov . 28 

Dec. 3 


244 
287 
335 
303 


Red Bluff. . . 
Sacramento . . 
San Diego. . . 
San Francisco U 
COLO. Denver U. . 




Feb. 25 
Jan. 24 

May 2 


Nov . 29 
Dec. 11 

Oct. 14 


277 
321 

165 


Palisades. . . 

Pueblo .... 
CONN. Hartford. . 

New Haven. . . 
D.C.Washineton U 




Apr. 22 
Apr . 28 
Apr. 22 
Apr. 15 


Oct. 17 
Oct. 12 
Oct. 19 
Oct. 27 


178 
167 
180 
195 


FLA.Apalachicola 
Fort Myers . . 
Jacksonville U 
Key West . . . 
Lakeland . . 


J 


Feb. 2 
Feb. 6 
Jan. 10 


Dec. 21 
Dec. 16 
Dec. 25 


322 
313 
349 


Miami 

Orlando. . . . 
Pensacola U. . 
Tallahassee. . 




Jan. 31 
Feb. 18 
Feb. 26 

Jan. 10 


Deo. 17 
Dec. 15 
Dec. 3 


319 
300 
280 
349 


GA. Atlanta U . . 

Macon. '.,'.'. 

IDAHO. Boise. . '. 




Mar. 20 
Mar. 7 
Mar. 12 
Feb. 21 
Apr. 29 


Nov. 19 
Nov . 22 
Nov . 19 
Dec. 9 
Oct. 16 


244 
260 

252 
291 
171 


Pocatello. . . 

Salmon .... 

ILL. Cairo U. . . 

Chicago U. . . 




May 8 
June 4 
Mar. 23 
Apr. 19 
May 8 


Sept. 30 
Sept. 6 
Nov . 11 
Oct. 28 
Oct. 4 


145 
94 
233 
192 
149 


Peoria .... 
Springfield D. 
IND.Evansville . 
Fort Wayne . . 
Indianapolis u 




Apr. 22 
Apr. 8 
Apr. 2 
Apr. 24 
Apr. 17 


Oct. 16 
Oct. 30 
Nov. 4 

Oct. 20 
Oct. 27 


177 
205 

216 
179 
193 


South Bend . . 
IOWA.Des Moines U 
Dubuque D. . . 
Koekuk .... 
Sioux City . . 




May 3 
Apr. 20 
Apr. 19 
Apr. 12 
Apr. 28 


Oct. 16 
Oct. 19 
Oct. 19 
Oct. 26 
Oct. 12 


165 
183 
184 
197 
167 


KANS .Concordia U 
Dodge City . . 
Goodland . . . 
Topeka U . . . 
Wichita. . 




Apr. 16 
Apr. 22 
May 5 
Apr. 9 


Oct. 24 
Oct. 24 
Oct. 9 
Oct. 26 
Nov. 1 


191 
184 
157 
200 
210 


KY. Lexington . . 

Louisville D . 
LA. Lake Charles. 

New Orleans. . 

Shreveport . , 




Apr. 13 
Apr. 1 
Feb. 18 
Feb. 13 
Mar. 1 


Oct. 28 
Nov. 7 
Dec. 6 
Dec . 12 
Nov. 27 


198 
220 
291 
302 

272 


MAINE. Greenville 
Portland . . . 

MD. Annapolis . . 
Baltimore 0. . 
Frederick. . . 




May 27 
Apr. 29 
Mar. 4 
Mar. 28 
Mar. 24 


Sept. 20 
Oct. 15 
Nov. 15 
Nov. 17 
Oct. 17 


116 
169 
225 
234 

176 


MASS. Boston. . . . 

Nantucket. ... 
MICH. Alpena u. . 

Detroit 

Escanaba U . . 




Apr. 16 
Apr. 12 
May 6 
Apr. 25 
May 14 


Oct. 25 
Nov. 16 
Oct. 9 
Oct. 23 
Oct. 6 


192 
219 
156 
181 
145 


Grand Rapids U 
Marquette D. . . 
S. Ste. Marie. . 
MINN. Albert Lee. . 
Big Falls R.S. . 




Apr. 25 
May 14 
May 18 
May 3 
June 4 


Oct. 27 
Oct. 17 
Oct. 3 
Oct. 6 
Sept. 7 


185 
156 
138 
156 
95 


Duluth ..... 

Minneapolis. . . 

St. Cloud. . . . 

MISS. Jackson . . . 




May 22 
Apr. 30 
May 9 
Mar. 10 


Sept. 24 
Sept. 24 
Oct. 13 
Sept. 29 
Nov. 13 


131 
125 
166 
144 
248 


Vicksburg V. . . 

MO. Columbia. . . . 

Kansas City. . . 

St. Louis D. . . 




Mar. 13 
Mar. 8 
Apr. 9 
Apr. 5 
Apr. 2 


Nov. 14 
Nov. 15 
Oct. 24 
Oct. 31 
Nov. 8 


246 
252 
198 

210 
220 


MONT .Billings. . . 
Glasgow U. . . . 
Great Falls. . . 
Havre U 




Apr. 10 
May 15 
May 19 
May 14 
May 9 


Oct. 31 
Sept. 24 
Sept. 20 
Sept. 26 
Sept. 23 


203 
132 
124 
135 
138 


Kallspell. . . . 
Miles City . . . 
Superior .... 




May 12 
May 12 
May 5 
June 5 


Sept. 23 
Sept. 23 
Oct. 3 
Aug. 30 


134 

135 
150 
85 



State and Station 


Mean date 


Mean 


date 


Mean freeze- 




last 32*F. 


firs 


: 32°F. 






in spring 


in 


fall 


(no. days) 


NEBR. Grand Island 


Apr. 29 


Oct 


6 


160 


Lincoln 


Apr . 20 


Oct 


17 


180 


Norfolk 


May 4 


Oct 


3 


152 


North Platte 


Apr. 30 


Oct 


7 


160 


Omaha 


Apr. 14 


Oct 


20 


189 




May 7 


Sept. 30 


146 


NEV.Elko 


June 6 


Sept. 3 


89 


Las Vegas 


Mar. 13 


Nov 


13 


245 


Reno 


May 14 


Oct 


2 


141 


Winnemucca 


May 18 


Sept. 21 


125 


N.H.Concord 


May 11 


Sept. 30 


142 


N.J. Cape May 


Apr. 4 


Nov 


15 


225 


Trenton D 


Apr. 8 


Nov 


5 


211 


N.MEX. Albuquerque 


Apr. 16 


Oct 


29 


196 


Roswell 


Apr. 9 


Nov 


2 


208 


N.Y.Albany 


Apr. 27 


Oct 


13 


169 


Blnghamton D 


May 4 


Oct 


6 


154 


Buffalo 


Apr. 30 


Oct 


25 


179 


New York U 


Apr. 7 


Nov 


12 


219 




Apr. 28 


Oct 


21 


176 




Apr. 30 


Oct 


15 


168 


N.C.Asheville D 


Apr. 12 


Oct 


24 


195 


Charlotte D 


Mar. 21 


Nov 


15 


239 


Greenville 


Mar. 28 


Nov 


5 


222 


Hatteras , 


Feb. 25 




18 


296 


Raleigh U 


Mar. 24 


Nov 


16 


237 


Wilmington U 


Mar. 8 


Nov 


24 


262 


N. DAK. Bismarck 


May 11 


Sep' 


. 24 


136 


Devils Lake U . . . , 


May 18 


Sep' 


. 22 


127 




May 13 


Sep 


. 27 


137 


Williston D . . 


May 14 


Sep' 


. 23 


132 


OHIO. Akron-Canton 


Apr. 29 


Oct 


20 


173 


Cincinnati (Abbe) . . . . 


Apr. 15 


Oct 


25 


192 


Cleveland 


Apr. 21 


Nov 


2 


195 


Columbus U 


Apr. 17 


Oct 


30 


196 


Dayton 


Apr. 20 


Oct 


21 


184 


Toledo 


Apr. 24 


Oct 


25 


184 


OKLA.Okla.Clty U 


Mar. 28 


Nov. 


7 


223 


Tulsa 


Mar. 31 


Nov. 


2 


216 


OREG. Astoria. . 


Mar. 18 


Nov 


24 


251 


Bend 


June 17 




17 


a 


Medford 


Apr. 25 


Oct. 


20 


178 




Apr. 27 


Oct. 


a 


163 


Portland U 


Feb. 25 


Dec. 


l 


279 


Salem .... 


Apr. 14 


Oct. 


27 


197 






bet. 


16 


180 


Harrisburg 


Apr. 10 


Oct. 


28 


201 


Philadelphia U 


Mar . 30 


Nov. 


17 


232 


Pittsburgh. . 


Apr. 20 


Oct. 


23 


187 


Scranton U 


Apr. 24 


Oct. 


14 


174 


R.I.Providence U 


Apr. 13 


Oct. 


27 


197 


S.C.Charleston U 


Feb. 19 


Dec. 


10 


294 


Columbia U 


Mar. 14 


Nov. 


21 


252 


Greenville 


Mar. 23 


Nov. 


17 


239 


S. DAK. Huron V 


May 4 


Sept 


. 30 


149 


Rapid City U 


May 7 


Oct. 


4 


150 


Sioux Falls U 


Hay 5 


Oct. 


3 


152 


TENN .Chattanooga U. . . . 


Mar. 26 




10 




Knoxville D 


Mar. 31 


Nov. 


6 


220 


Memphis U 


Mar. 20 


Nov. 


12 


237 




Mar. 28 


Nov. 


7 


224 


TEX.. Albany 


Mar. 30 


Nov. 


9 


224 


Balmorhea 


Apr. 1 


Nov. 


12 


226 


Beeville. . 


Feb. 21 


Dec. 


6 


288 


College Station 


Mar. 1 


Dec. 


1 


275 




Mar. 13 


Nov. 


27 


259 


Dalhart Exp. Sta. . 


Apr. 23 


Oct. 


18 


178 




Mar. 18 


Nov. 


22 


249 


Del Rio 


Feb. 12 


Dec. 


9 


300 


Encinal , 


Feb. 15 


Dec. 


12 


301 




Feb. 5 


Dec. 


11 


309 


Lampasas . . . 


Apr. 1 


Nov. 


10 


223 


Matagorda . . . . , 


Feb. 12 


Dec. 


17 


308 


Midland , 


Apr. 3 


Nov. 


6 


218 




Jan. 30 


Dec. 


21 


325 




Mar. 23 


Nov. 


12 




Nacogdoches 


Mar. 15 


Nov. 


13 




Plainview . . , 


Apr. 10 


Nov. 


6 


211 


Presidio 


Mar. 20 


Nov. 


13 


238 


Quanah 


Mar. 31 


Nov. 


7 


221 




Mar. 25 


Nov. 


15 


235 


Ysleta , 


Apr. 6 


Oct. 


30 


207 


UTAH.Blanding 


May 18 


Oct. 






Salt Lake City. . . 


Apr. 12 


Nov. 


1 


202 




May 8 


Oct. 


3 




VA. Lynchburg. . 




Oct. 






Norfolk D . . 


Mar. 18 


Nov. 






Richmond U , 


Apr. 2 


Nov. 


8 


220 


Roanoke 


Apr. 20 


Oct. 


24 




WASH. Bumping Lake . . , 


June 17 




16 






Feb. 23 


Dec. 


1 




Spokane .... 


Apr. 20 


Oct. 


12 




Tatoosh Island 


Jan. 25 








Walla Walla U . . . , 


Mar. 28 


Nov. 


1 




Yakima. ... 


Apr. 19 


Oct, 


15 


179 




Apr. 18 


Oct. 


28 


193 


Parkersburg . . , 


Apr. 16 


Oct. 






WIS. Green Bay ..... 


May 6 


Oct. 


13 






May 1 


Oct. 


8 


161 




Apr . 26 


Oct. 


19 






Apr. 20 


Oct. 


25 


188 




May 18 


Sept 


25 






May 20 


Sept 


27 






May 15 


Sept 


20 


128 




May 21 


Sept 


21 


123 



No freeze of record in Key West, Fla. 
and tabulation were derived from the Freeze Data tabulation in Cllmatography of the United States No. 60 - Cllma 



of the State 
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NORMAL TOTAL HEATING DEGREE DAYS, MONTHLY AND ANNUAL 
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NORMAL TOTAL HEATING DEGREE DAYS, MONTHLY AND ANNUAL -Continued 
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NORMAL TOTAL HEATING DEGREE DAYS, MONTHLY AND ANNUAL -Continued 
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NORMAL TOTAL HEATING DEGREE DAYS, MONTHLY AND ANNUAL -Continued 




NORMAL TOTAL HEATING DEGREE DAYS 
(Base 65°) 



NORMAL TOTAL HEATING DEGREE DAYS 
(Base 65° ) 



NORMAL TOTAL HEATING DEGREE DAYS 
(Base 65°) 



NORMAL TOTAL HEATING DEGREE DAYS 
(Base 65° ) 



OAKLAND 

SACRAMENTO 
SANDBERG 

SAN FRANCISCO 



X. ALBUQUERQUE 



,;■:• 



One of the most practical of weather statistics is the "heating degree day." First de- 
vised some 50 years ago, the degree day system has been in quite general use by the heating in- 
dustry for more than 30 years. 

Heating degree days are the number of degrees the daily average temperature is below 65°. 
Normally heating is not required in a building when the outdoor average daily temperature is 
65°. Heating degree days are determined by substracting the average daily temperatures below 
65° from the base 65° . A day with an average temperature of 50° has 15 heating degree days 
(65-50 = 15) while one with an average temperature of 65° or higher has none. 

Several characteristics make the degree day figures especially useful. They are cumula- 
tive so that the degree day sum for a period of days represents the total heating load for that 
period. The relationship between degree days and fuel consumption is linear, i.e., doubling 
the degree days usually doubles the fuel consumption. Comparing normal seasonal degree days in 
different locations gives a rough estimate of seasonal fuel consumption. For example, it would 
require roughly 4-1/2 times as much fuel to heat a building in Chicago, 111., where the mean 
annual total heating degree days are about 6,200 than to heat a similar building in New Orleans, 
La., where the annual total heating degree days are around 1,400. Using degree days has the 
advantage that the consumption ratios are fairly constant, i.e., the fuel consumed per 100 
degree days is about the same whether the 100 degree days occur in only 3 or 4 days or are 
spread over 7 or 8 days. 

The rapid adoption of the degree day system paralleled the spread of automatic fuel sys- 
tems in the 1930 's. Since oil and gas are more costly to store than solid fuels, this places 
a premium on the scheduling of deliveries and the precise evaluation of use rates and peak 
demands . 
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NORMAL MONTHLY TOTAL PRECIPITATION (Inches), JANUARY, FEBRUARY 
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NORMAL MONTHLY TOTAL PRECIPITATION (Inches), MARCH, APRIL 




38 



NORMAL MONTHLY TOTAL PRECIPITATION (Inches), MAY, JUNE 
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NORMAL MONTHLY TOTAL PRECIPITATION (Inches), JULY, AUGUST 
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NORMAL MONTHLY TOTAL PRECIPITATION (Inches), SEPTEMBER, OCTOBER 
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NORMAL MONTHLY TOTAL PRECIPITATION (Inches), NOVEMBER, DECEMBER 
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NORMAL ANNUAL TOTAL PRECIPITATION (Inches) 
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NORMAL MONTHLY TOTAL PRECIPITATION (Inches) 




ised on Period 1931-60- 
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MEAN MONTHLY PRECIPITATION (inches) BY STATE CLIMATIC DIVISIONS, JANUARY- APRIL 



MEAN TOTAL PRECIPITATION (Inches), JANUARY 
By State Climatic Divisions 




-MEAN TOTAL PRECIPITATION (Inches), MARCH 
By State Climatic Divisions 



■Based on Period 1931-55." 
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MEAN MONTHLY PRECIPITATION (inches) BY STATE CLIMATIC DIVISIONS, MAY - AUGUST 
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MEAN MONTHLY PRECIPITATION (inches) BY STATE CLIMATIC DIVISIONS, SEPTEMBER-DECEMBER 




MEAN TOTAL PRECIPITATION (Inches), OCTOBER 
State Climatic Divisions 
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MEAN TOTAL PRECIPITATION (Inches), DECEMBER 
By State Climatic Divisions 



Based on Period 1931-55 
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MEAN ANNUAL TOTAL PRECIPITATION (inches) BY STATE CLIMATIC DIVISIONS 
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Subject data based on 3515 station records, 1931-55 



48 



MEAN MONTHLY TOTAL PRECIPITATION (INCHES) FOR SELECTED STATE CLIMATIC DIVISIONS 
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STATE CLIMATIC DIVISIONS 




WEATHER BUREAU 



50 



MEAN ANNUAL PRECIPITATION IN MILLIONS OF GALLONS OF WATER PER SQUARE MILE 

By State Climatic Divisions 
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MEAN ANNUAL PRECIPITATION IN MILLIONS OF GALLONS OF WATER PER CAPITA 

BY State Climatic Divisions 
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MEAN ANNUAL TOTAL SNOWFALL (Inches) 
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MEAN SNOWFALL (Inches) 
(Selected Stations) \ 

ALASKA- THOMPSON PASS ABOUT 600 
WASH. - RAINIER PARADISE R.S. 587 

MT. BAKER LODGE 530 
OREG. - CRATER LAKE 521 
G U CALIF. - TAMARACK 445 

SODA SPRINGS 398 
IDAHO - ROLAND WEST PORTAL 275 
NEV. - MARLETTE LAKE 241 
UTAH - SILVER LAKE BRIGHTON 376 
ARIZ. - BRIGHT ANGEL 132 
MONT. - KINGS HILL 270 

SUMMIT 253 
WYO. - BECHLER RIVER 285 , 

DOME LAKE 215 
COLO. - WOLF CREEK PASS 409 

SILVER LAKE 265 
N. MEX - RED RIVER 136 

1 L 
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MEAN SNOWFALL (Inches) - Cont'd 

(Selected Stations) 
MICH. _ HOUGHTON 178 
N. Y. _ BOONVILLE 207 
PA - - KANE 107 

-W. VA_ KUMBRABOW STATE FOREST 126 
N - c - - MT. MITCHELL 60 

PARKER 47 
MAINE_ GREENVILLE 111 
N. H. _ MT> WASHINGTON 198 

FIRST CONNECTICUT LAKE 172 
,VT. _ SOMERSET 114 
/\ ™™ - " WEST CUMMINGTON 85 
<J CONN. _ NORFOLK 93 

MiaroU 



CAUTION SHOULD BE USED IN 
INTERPOLATING ON THESE GEN- 
ERALIZED MAPS, PARTICULARLY 
IN MOUNTAINOUS AREAS. 

DATA BASED ON PERIOD OF 
RECORD THROUGH 1960. 
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MEAN MONTHLY TOTAL SNOWFALL (Inches) 
For Selected Stations* 




mountain and Alaskan stati 



ons. 



54 



MEAN NUMBER OF DAYS WITH 0.01 INCH OR MORE OF PRECIPITATION, MONTHLY AND ANNUAL 
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MEAN NUMBER OF DAYS WITH 0.01 INCH OR MORE OF PRECIPITATION, MONTHLY AND ANNUAL - Continued 
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SCALE 1 : 20,000.000 
ALBERS EQUAL AREA PROJECTION - STANDARD PARALLELS 29 rf AND 45W* 



MEAN NUMBER OF DAYS WITH 0.01 INCH OR MORE OF PRECIPITATION 
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Charts and tabulation based on data 
generally for periods of record 
through 1961, from State and Local 
Climatological Data . Pattern too 
complex in Hawaii to indicate on 
small scale maps . 
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MEAN DEW POINT TEMPERATURE (°F), MONTHLY AND ANNUAL 




MEAN DEW POINT TEMPERATURE (°F), MONTHLY AND ANNUAL -Continued 
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MAXIMUM PERSISTING 12-HOUR 1000-MB DEWPOINT TEMPERATURE (°F) MONTHLY AND OF RECORD 
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MAXIMUM PERSISTING 12-HOUR 1000MB DEWPOINT TEMPERATURE (°F), MONTHLY AND OF RECORD ■ Continued 
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SCALE 1:30,000,000 
ALBERS EQUAL AREA PROJECTION - STANDARD PARALLELS 29Vi" AND 45»" 




SCALE 1 : 20,000,000 
ALBERS EQUAL AREA PROJECTION-STANDARD PARALLELS 29V4" AND 45V 



MAXIMUM PERSISTING 12-HOUR 1000-MB DEW POINTS 

Hydrometeorological Section 
U. S. Weather Bureau, Washington, D. C. 



The Hydrometeorological Section for a 
number of years has used maps of maximum 
persisting 12-hour 1000-mb. dew points as 
indices of the maximum precipitable water 
that can be expected in various regions 
of the United States in various months. 
Since there are other applications of these 
data and there have been requests for copies 
of these maps from time to time, they are 
being incorporated in the National Atlas 
to make them available. 

A maximum persistin g 12 -hour surface dew 
point is the highest value that has been 
equaled or exceeded for 12 consecutive 
hours. During years when observations 
were made only twice a day at a 12- 
hour interval, the persisting dew point 
is based on two consecutive observa- 
tions, for observations at 6-hour intervals 
on three consecutive observations. For 
the more recent years when observations are 
made every hour, only the dew points at 
the primary observation times six hours 
apart were used. During much of the re- 
cord scanned, minimum air temperatures 
were also referred to as a supplement to 
the dew point observations and the persist- 
ing dew point reduced to the intervening 
minimum temperature when this was lower 
than the successive dew point observations. 

A 12-hour persisting 1000-mb . dew point 
is the surface value reduced to 1000-mb. 
(approximately sea level) along a moist 
adiabat. This is approximately at the 
rate of 2.4°F., par 1,000 feet. Values on 
the maps may be readjusted to ground level 
by subtracting 2.4°F. for each 1,000 feet 



of elevation. 

The monthly charts of maximum 12-hour 
persisting 1000-mb. dew points are a blend- 
ing together of the results of studies 
made at different times for different re- 
gions of the Nation. The period of record 
and density of stations analyzed therefore 
differ somewhat. Most of the area of the 
maps is based on the records at select- 
ed Weather Bureau first-order stations 
from the beginning of observations through 
1946. New York and New England are up- 
dated through 1952, with some cogni- 
zance taken of maximum dew points at sea 
in shaping the lines. California is up- 
dated through 1958 for the months of Octo- 
ber through April. Very few stations were 
surveyed for the full period of record in 
the Southeastern United States, use being 
made in that region by some more restricted 
surveys by the Tennessee Valley Authority. 

Several smoothing steps were applied in 
constructing the charts. The higher 12- 
hour persisting values abstracted from the 
clirnatological record were plotted on an 
annual graph for each station with date 
of the year as abscissa. A smooth envelop- 
ing curve was drawn through the highest 
values on each graph. An occasional value 
that appeared to be cut of line was "under- 
cut," that is, was allowed to fall slightly 
above the curve. In the most recent Cali- 
fornia revision, a few values were also 
undercut because the weather charts for 
those dates showed that the particular dew 
points were not representative of storm 
conditions (most of the extreme values dp 
occur in weather similar to storm condi- 
tions, that is, with moderate or strong 
windflows from the ocean). Next, values 
were read from the curves at the fifteenth 



day of the month, and plotted on a map at 
the respective station. Smooth lines were 
then drawn on the maps, placing most of the 
values on or south of the corresponding 
isoline. Again, however, for final smooth- 
ing a few values were undercut. A dew 
point of 78°F., was adopted as the highest 
value representative of moisture in depth 
(the objective of the study) in the Southern 
United States in sumner; the few higher 
values were neglected in constructing the 
isolines. 

The maximum persisting dew points at 
stations for the period of record through 
1946 are published in Weather Bureau Tech- 
nical Pa p er No. 5 . "Maximum Persisting 
Dew Points in the Western United State3," 
for the region indicated by the title. 
That publication contains persisting maximum 
values not only for 12 hours, but for other 
durations through 96 hours. 

The original purpose of the dew point 
charts was to adjust past major rainstorms 
to maximum moisture , in making estimates 
of probable maximum precipitation in con- 
nection with the design of spillways of 
dams. This adjustment is mad.3 by compar- 
ing the persisting 1000-mb., 12-hour repre- 
sentative storm dew point in the warm air, 
generally to the south of the rainfall 
center, with the maximum dew point from 
the maps at the same season and geographical 
location. The ratio for adjustment is the 
ratio of the precipitable water in satu- 
rated pseudo-adiabatic columns of air be- 
tween 1000 mbs., and 300 mbs., for the respec- 
tive dew points. Geographical adjustments 
to transpose a storm from one location to 
another are also made in a similar fashion, 
based on differences between maximum dew 
points near the respective locations. 
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MEAN RELATIVE HUMIDITY (%), MONTHLY AND ANNUAL 
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MEAN RELATIVE HUMIDITY (%), MONTHLY AND ANNUAL .Continued 
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SCALE 1 : 30,000.000 
AL8ERS EQUAL AREA PROJECTION-STANDARD PARALLELS 29&' AND 45W 
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SCALE 1 : 20.000,000 
ALBERS EQUAL AREA PROJECTION-STANDARD PARALLELS 29V AND 45V 
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MEAN PAN AND LAKE EVAPORATION-Continued 




Plate 5; 



EVAPORATION MAPS FOR THE UNITED STATES 
Hydrologic Investigations Section, Hydrologlc Services Division, 
U. S. Weather Bureau, Washington, D. C. 

INTRODUCTION.— Since evaporation inevitably extracts a por- 
tion of the gross water supply to a reservoir, the estimation 
of this loss is an important factor in reservoir design. In 
arid regions, the evaporation loss actually imposes a ceil- 
ing on the water supply obtainable through regulation. Speak- 
ing of storage on the main stem of the Colorado River, Lang- 
bein (1) states that "The gain in regulation to be achieved 
by increasing the present 29 million acre-feet to nearly 50 
million acre-feet of capacity appears to be largely offset by 
a corresponding Increase in evaporation." 

In the final stages, the design of major storage projects 
requires detailed study of all data available, including ob- 
servations made at the proposed reservoir sites. However, 
generalized estimates of free-water evaporation are invaluable 
in preliminary design studies of major projects, and are often 
fully adequate for the design of lesser projects. The maps 
presented herein have been prepared to serve these purposes, 
primarily, but they should be of value in other studies. For 
example, free-water evaporation (plate 2) is a good index to 
potential evapotranspirat ion, or consumptive use, and the pan 
coefficient (plate 3) is indicative of an aspect of climate.* 

The following series of maps is -presented for the United 
States (except Alaska and Hawaii): 

Plate 1 - Mean Annual Class A Pan Evaporation, 
Plate 2 - Mean Annual Lake Evaporation, 
Plate 3 - Mean Annual Class A Pan Coefficient, 
Plate 4 - Mean May-October Evaporation in Percent of 

Annual , 
Plate 5 - Standard Deviation of Annual Class A Pan 
Evaporation. 

In 1942, A. F. Meyer (2) published a map comparable to that 
in plate 2, and in the following year R. E. Horton (3) pub- 
lished a map of Class A pan evaporation similar to plate 1. 



Subsequent to 1942, there has been a substantial increase in 
the Class A pan station network and significant progress in 
the development of techniques for estimating lake evaporation. 
However, the maps prepared by Horton and Meyer were carefully 
studied in the preparation of the new series — any pronounced 
differences are considered to be reasonably substantiated by 
data now available. 

Plate 3 shows the ratio of annual lake evaporation to that 
from the Class A pan. It can be used to estimate free-water 
evaporation for any site for which representative pan data are 
available. Plate 4 has been included to assist in the extrapo- 
lation of seasonal pan evaporation data to annual values, as 
well as to provide an indication of the seasonal distribution 
of evaporation from a shallow free-water body. Plate 5 shows 
the variability of pan evaporation, year-to-year, and can be 
used to estimate the frequency distribution of annual lake 
evaporation. The correct interpretation and use of these 
plates are discussed later. 

METHODS FOR COMPUTING EVAPORAT ION . — The various methods for 
computing pan and lake evaporation are described in the Lake 
Hefner (4) and Lake Mead (5) Water-Loss Investigations Re- 
ports, and in Weather Bureau Research Paper No. 38 (6). There 
are four generally accepted methods of computing late evapora- 
tion: (a) Water budget, (b) energy budget, (c) mass transfer, 
and (d) lake-to-pan relations. Very few reliable water-budget 
estimates are available because small errors in volume of 
inflow and outflow usually result in large errors in the 
residual evaporation value. The energy-budget approach re- 
quires sue h elaborate instrumentation that it is only feasible 
for special investigations. The mass-transfer method re- 
quires observations of lake surface-water temperature, dew 
point, and wind movement which are available for only a very 
few reservoirs. Methods (a), (b) , and (c) are only applicable 
for existing lakes and reservoirs, and cannot be used in the 
design phase. 

The few lake-evaporation determinations that have been made 
using water -budget , energy-budget, and mass-transfer methods 



were used in preparing plates 2 and 3. However, from a prac- 
tical point of view, the lake-evaporation map is based essen- 
tially on pan evaporation and related meteorological data col- 
lected at Class A evaporation and first-order synoptic sta- 
tions. 

DEVELOPMENT OF MAPS . —The description of the development 
of the maps is given in Weather Bureau Technical Paper No. 37 
"Evaporation Maps for the United States." 

INTERPRETATION, USE, AND LIMITATIONS OF MAPS .—Although the 
utility of the derived maps hinges largely on their reliability, 
it is virtually impossible to make any meaningful generaliza- 
tions in this respect. In deriving plates 1,2, and 3, all avail- 
able pertinent data were utilized to the greatest extent feasi- 
ble with present-day knowledge of the relationships involved. 
It can be reasonably assumed, therefore, that the maps pro- 
vide the most accurate generalized estimates yet available. 
The reliability of the maps is obviously poorer in the areas 
of high relief than in the plains region, and the density of 
the observation network is an important factor throughout. 

It is known that some of the data collected over the years 
are from sheltered sites which are not representative. Through 
subjective evaluation of the station descriptions and wind 
data, an attempt was made to derive pan evaporation and co- 
efficient maps indicative of a representative exposure, rea- 
sonably free of obstructions to wind and sunshine. Varia- 
tions in the data were smoothed to a considerable extent, and 
it is entirely possible that the true areal variation in 
evaporation exceeds that shown on the maps. For example, a 
pan or small reservoir located In a canyon of northerly orien- 
tation and partially shielded from the sun would experience 
considerably less evaporation than indicated by the maps. 

The effect of topography has been taken into account only 
in a general way, except where the data provided definite 
indications. Thus it will be noted that the isopleths tend 
to follow closely the topographic features in some portions 
of the maps while the resemblance is more casual in other 
areas. Both Class A pan and lake evaporation were assumed 
to decrease with elevat ton (7), (8), but the decrease assumed 
for lake evaporation is less. With an increase in elevation, 
dew point and air temperatures tend to decrease, while wind 
movement usually Increases. Solar radiation, on the other hand, 
increases up-slope during cloudless days and may otherwise 
increase or decrease depending on the variation of cloudiness 
with elevation. There are but few reliable observations of 
the variation of all these factors up mountain slopes, but 
it is probable that the effect of these changes is less for 
lake evaporation than for pan evaporation. 

There is good reason to expect that plate 4, showing sea- 
sonal distribution of pan evaporation, is more reliable than 
any other map in the series. Plate 5, on the other hand, is 
based on a sparse network, and time trends resulting from 
changes in site, exposure, etc., may have caused some bias in 
the derived values of standard deviation. Data which were 
obviously inconsistent were eliminated from the analysis, 
but any undetected inconsistencies result in values which 
tend to be too high. Even so, any bias in the final, smoothed 
isopleths should be small. 

The use of plates 1-5 is self-evident in most respects and 
need not be considered further here. Certain limitations 
and less obvious features are discussed in the following 
paragraphs . 

Plates 1, 2, and 3. Unless the user has at hand pan-evapora- 
tion data not considered in the development of this series 
of maps, average annual lake evaporation can be taken direct- 
ly from plate 2. The value so determined will also suffice 
if pan-evaporation data collected at the site substantiate 
that given by plate 1. If the pan evaporation at the site 
exceeds that given by plate 1, application of the pan co- 
efficient (plate 3) will probably provide a better estimate 
of lake evaporation than that given by plate 2. If, on the 
other hand, observed pan evaporation is less than that given 
by plate 1, a value of lake evaporation less than given by 
plate 2 should be accepted only after it has been determined 
that the pan site is reasonably free of obstructions to wind 
and sunshine. This is to say that pan evaporation and the 
pan coefficient are both dependent upon exposure. 

It should be emphasized that values of free-water evapora- 
tion given by plate 2 (or plates 1 and 3) assume that there 
is no net advection (heat content of inflow less outflow) 
over a long period of time. The mean annual advection is 
usually small and can be neglected, but this is not always 
the case. It was found at Lake Mead, for example, that ad- 
vection results in a 5-inch increase in mean annual evapora- 
tion. If the advection term is appreciable, adjustment should 



be made as discussed in references 5 and 6. 

Plate 4. The Class A pans are not in operation during the 
winter months over much of the country because of freezing 
weather. Plate 4 provides means of estimating average annual 
evaporation from that observed during the open season, May 
through October. When used in conjunction with plate 1, it 
also provides a means of estimating average growing -season 
evaporation (Class A pan) which is so Important in some 
studies. 

Although the seasonal ratios of plate 4 are based on Class 
A pan data, it is believed that they are equally applicable 
to free-water evaporation for shallow lakes. The ratios 
based on monthly computed lake evaporation for the first- 
order stations showed no significant deviation from those 
based on the pan values. It should be emphasized that the 
seasonal ratios can be applied to annual lake evaporation 
only in case of shallow lakes where energy storage can be 
ignored. In deep lakes, the energy storage becomes an 
important factor in determining seasonal or monthly evapora- 
tion. For example, at Lake Mead the maximum lake evapora- 
tion occurs in August, but maximum Class A pan evaporation 
is observed in June; for Lake Ontario, the maximum lake 
evaporation is in September, and maximum pan evaporation 
in July (9) . Corrections can be made for changes in energy 
storage and heat advection into or out of the lake in the 
manner described in references 5 and 6. 



viation of annual Class A pan 
for any selected site directly 
pan coefficient were constant, 
iation of lake evapora- 
for pan evaporation and 
iation in the annual pan 
computed in this manner 
ice the values given by 



Plate 5. The standard 
evaporation can be obtain 
from plate 5. If the annual pan c< 
year-to-year, then the standard de 
tion would be the product of that 
the pan coefficient. Because of va 
coefficient, the standard deviatio 
may be a few percent too low. SJ 

plate 5 are probably biased on the high side (discussed pre- 
viously) , the two possible errors tend to compen 



Having obtained the mean and standard deviation, the fre- 
quency distribution of annual lake (or pan) evaporation can 
be derived, assuming the data are normally distributed. If 
it is further assumed that the annual evaporation totals 
occurring in successive years are independent, the frequency 
distribution of n-year evaporation can also be derived (10) . 
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wind, dew point, and air temperature 

in an exposed Class A pan is warmer 

;oefficient is greater than 0.7, and 
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65 



MEAN PERCENTAGE OF POSSIBLE SUNSHINE MONTHLY AND ANNUAL - Continued 
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These charts and tabulation de- 
rived from "Normals, Means, and 
Extremes" table in U. S. Weather 
Bureau publication Local Cllmato- 
lQg ical Data , except inset table 
on charts from U. S. Naval Obser- 
vatory publication Tables of Sun- 
rise. Sunset , and Twili ght. 
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MEAN TOTAL HOURS OF SUNSHINE, MONTHLY AND ANNUAL 
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MEAN TOTAL HOURS OF SUNSHINE, MONTHLY AND ANNUAL - Continued 
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The smoothed isolines on these charts 
and the data in this tabulation are 
based on Weather Bureau records from 
black-bulb type sunshine recorders . 
These values are those made during the 
1931-60 period. 
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MEAN DAILY SOLAR RADIATION, MONTHLY AND ANNUAL 




T^v ■..- ^ .^MEAN DAILY SOLAR RADIATION (Langleys) 
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MEAN DAILY SOLAR RADIATION, MONTHLY AND ANNUAL - Continued 
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These charts and table are 
based on all usuable solar radi- 
ation data, direct and diffuse, 
measured on a horizontal surface 
and published in the Monthly 
Weather Review and Climatological 
Data National Summary through 
1962. All data were measured 
in, or were reduced to, the 
International Scale of Pyrhelio- 
metry, 1956. 

Langley is the unit used to 

denote one gram calorie per 

square centimeter (1 langley = 
1 gm . cal. cm~2. 
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MEAN SKY COVER, SUNRISE TO SUNSET, MONTHLY AND ANNUAL 
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MEAN SKY COVER, SUNRISE TO SUNSET, MONTHLY AND ANNUAL - Continued 
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PREVAILING DIRECTION, MEAN SPEED (m.p.h.), AND FASTEST MILE OF WIND, MONTHLY AND ANNUAL 
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PREVAILING DIRECTION, MEAN SPEED (m.p.h.), AND FASTEST MILE OF WIND, MONTHLY AND ANNUAL - Continued 




Scale for the 48 Contiguous States: 
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FASTEST MILE AND DIRECTION OF WIND -- Cont, 



n 




FEB feU 


APR MAT 


-■:■ .1:1 , 'a; 


, ,.". 


■ •„ ■. ^ 


YEAR 






43 4 


i I 


ii 1 




i 


ii i 


, 


ii 






s * 


1 § 


ii 1 




1 11 j" 


-4- 






Is I 






; 


-: 


" ; 


ij 


48 


4 


' 


™ r 






j 




.7 «. 






; 


i 


I: 




,.* ; ; * 






' : 




B4 


" 




;; 1 








,i" 




19 


", 




?i 11 












41 




P 1 


n 5 


I* ::' 












» 




si 7! 


£ I 














D 70 




66 9" 


11 1 






i ii 


«; 




- 




1 n 




'* i,* 


" 


;: 


1 1" 


" 


5 ; 


" 




1 i 


n 1; 


•i : ' 


?! 


ii 


: ■• 


ii 




» 




51 5! 


s 1 








S 




• 


ii 


?S 7; 




i :- ; 


: 


s 


ii ->ii 


'; 


im 


» 


-,:I 






' ■! 


;; 




ii 




., 


i 




1 II 


! si 


;•" 






, 


S 


■ 








', ■' 


;• 


H ■ 


i £ 


II 


5 


14 








nji 


ii[i 


w "I* 


11 


4 


„ 








;@| 


•' ; ' 


"II 


I 


"IT 


M 


' ; ' 




58 57 5 


IT 


- 


v : „ 


- ; 


II 


»j 


» 




ii 


i i I 


s , , ."; 


:• 


;; 


ii 


ii 




. 




si " 


11 II ! 


; ii 


ii" 




■; 


11 


si 


" 


s" 


II I! 


I j » 


' ii 






II 


- 


•I 


49 


J i 


IT I! 






i i 




ii 


II 


H 


M 






„" 


,., .-. 


:i 


: 


"II 


» 


1 


™ ,1 


I] ™ I 


i 




,.* ^. 


j 


ii 


" 




2l!1 " 


3 p *t I 


, 




SI 


• 


'II 



Direction indicates the direc- 
tion from which wind was blowing at 
time of fastest mile. 

U City * Estimates 

Prevailing means most frequently 
observed. Arrows fly with wind. 

Charts and tabulations based on 
"Normals, Means, and Extremes" 
tables in U. S. Weather Bureau 
publication, Local Climatolo g ical 
Data . Use with caution because of 
the effects of local topography, 
particularly in mountainous terrain 
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SURFACE WIND ROSES, MONTHLY AND ANNUAL; RESULTANT SURFACE WINDS, MIDSEASONAL 
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SURFACE WIND ROSES, MONTHLY AND ANNUAL; RESULTANT SURFACE WINDS, MIDSEASONAL - Continued 
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SURFACE WIND ROSES, MONTHLY AND ANNUAL; RESULTANT SURFACE WINDS, MIDSEASONAL ■ Continued 
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SURFACE WIND ROSES, MONTHLY AND ANNUAL; RESULTANT SURFACE WINDS, MIDSEASONAL - Continued 




ANNUAL PERCENTAGE FREQUENCY OF WIND BY SPEED GROUPS 
AND THE MEAN SPEED 
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m*m am % 


» 


STATE 
























n 








1! 


STATE 
























t 


AND 


A h M n nv a 




AND 


rH rH 


e 


to 


AND 


n i- ct co 


n ~ n % 6. 


STATION 


o <r« 22 SSSS 


2 


STATION 


o -c * co 


2 KSSS 


1 


STATION 


o v co n 




5 










11 19 30 27 














ALA. Birmingham 


27 22 30 17 3 1 * * * 


7.9 


KANS. Topeka 


10 2 * * * 








7 1*** 


10 « 






10.0 






















Montgomery 




6.9 




8 25 39 22 


















ALASKA, Anchorage 




6.8 


Louisville 




















Cold Bay 


4 9 18 27 21 14 5 2 * 
40 35 19 5 1 * * * 


5.3 


LA. Baton Rouge 
Lake Charles 


17 29 34 17 
19 31 29 17 


3 * * » 


8 
8 


3 
B 


PA. Harrisburg 


28 31 25 13 


3 1 * * 


7 


3 


ARIZ. Phoenix 


38 36 20 5 1 * * * 
18 35 30 14 3 1 * * 


5.4 
8.1 


Shreveport 
MAINE, Portland 


16 27 32 19 
12 26 37 21 
10 30 33 22 


5 1*** 
4 1*** 


$ 




Scranton 


12 26 34 22 
11 33 35 18 

11 20 32 28 

12 28 35 19 
25 35 26 12 
10 18 29 29 
15 22 28 21 
39 25 24 11 
29 29 25 12 
14 26 34 20 
27 31 25 14 

5 15 32 32 

13 25 34 23 

10 17 25 30 

11 16 26 33 
9 21 32 28 

10 22 32 22 
4 14 34 34 
4 13 39 33 


2 * * * 


8 


8 


CALIF. Bakersfleld 


35 30 24 10 1 * * 


8.7 


MASS. Boston 


7 24 39 22 


6 2*** 






S. C. Charleston 


4 1 * * 


9 


2 


Burbank 

Los Angeles 
Oakland 

San Diego 

COLO. Colorado Springs 


52 26 18 4 1 * * * 
30 41 22 7 1 * * 
28 33 27 11 1 * * 
26 28 28 16 2 1 * * * 

15 28 31 18 5 1 * * * 
28 38 28 6 * * * 

16 21 26 22 11 3 * * * 
9 27 38 19 6 2 * * * 


6.1 

6.8 
7.5 

9.3 
6.3 

10.6 
10.0 


MICH. Detroit (City AP) 

Grand Rapids 
MINN. Duluth 

Minneapolis 
MISS. Jackson 
MO. Kansas City 

St. Louis 


8 23 37 26 
16 26 32 22 
14 23 32 25 

6 15 33 31 

8 21 34 28 
33 25 26 14 

9 29 35 23 
10 29 36 21 


3 1*** 
5 1*** 
11 4 1 * * 
9 2*** 
2 * * • 


10 
9 
9 

12 

9 


3 



8 
6 
2 

1 

1 


S. DAK. Huron 

Rapid City 
TENN. Chattanooga 

Knoxvllle 

Memphis 

Nashville 
TEX. Amarillo 


10 3 1 * * 

10 4 1 * * 

1 * * 

4 1 * * * 

5 1 * * 

2 * * * * 
12 4 1 * * 


11 

11 
6 

12 


9 

1 
5 
4 
2 


Denver 
CONN. Hartford 


11 27 34 22 5 2 * * * 
13 26 32 24 6 1 * * * 
11 26 35 22 5 1 * * * 


10.0 
9.8 


Springfield 
MONT. Great Falls 


4 13 34 32 
7 19 24 24 
12 17 29 28 


13 3 1 * * 
15 9 3 1 * 
11 3 * * 


12 
13 


<j 


Brownsville 
Corpus Christi 
Dallas 


14 3 * * * 
12 2 * * 


12 
11 


3 

9 

3 
5 
5 


DEL. Wilmington 


15 31 30 19 4 1 * * * 


8.8 


NEV. Las Vegas 


18 26 25 20 


8 3 1 * * 










Orlando 


10 33 35 18 3 * * * 
14 30 34 20 2 * * * * 
18 28 32 17 4 + * * 


8.9 
8.8 
8,6 


Reno 
N. MEX. Albuquerque 


52 20 13 10 
11 25 34 24 
17 36 26 13 


5 2 * * * 


5 
9 


9 
8 
6 


Ft. Worth 
Galveston 


10 3 * * * 

10 2 1 * * 


12 
12 
11 






6. 1 


N. Y. Albany 


23 24 27 21 




8 


6 














8.8 


Binghamton 


11 23 35 25 


5 1 * * * 






















Buffalo 


5 17 34 27 


13 3 1 * * 






















New York (Kennedy) 


6 17 35 28 


10 3 * * * 


















10 26 46 16 2 * * * * 
12 34 37 14 3 * * * * 


6.3 

8.4 


New York (La Guardia) 


6 15 30 31 
8 22 34 25 
14 27 30 23 


12 4 1 * * 
9 2 1 * * 
5 1 * * * 


12 
11 


9 


■Sit. Falls 


3 14 36 35 

5 22 41 27 


10 2 * * 
5 1 * * * 


12 
10 


5 
5 






8. 1 


N. C. Charlotte 


20 32 31 14 


















IDAHO? 1 Boise 


15 30 32 18 4 1 * * 




Greensboro 


20 32 31 14 
18 33 34 14 


2 * * * * 


*f 





VA. Norfolk 


14 23 30 25 


6 1 * * * 


10 


2 






1 .2 


Winston-Salem 


19 22 33 21 


















Chicago (Midway) 




0.2 




14 20 27 24 


12 3 1 * * 
























4 13 28 31 








w ^A^Ch 






8 






7 22 28 27 12 3 1'* 


■->. . 


OHIO, Akron-Canton 














2 
2 
1 
1 
3 
6 
1 


Fort Wayne 

South Bend 

IOWA, Des Moines 
Sioux City 


19 23 32 21 5 1 * * 
9 23 33 25 8 2 * * * 
9 22 34 26 7 2 * * * 
7 21 35 30 7 1 * * 
3 17 38 29 10 3 1 * * 

10 20 31 25 10 4 1 * * 


9. 1 

O.'J 
2. 1 


Cincinnati 

Cleveland 
Columbus 

Youngs town 

OKLA. Oklahoma City 


11 27 36 22 

7 18 35 29 
26 23 29 18 

8 25 36 23 
7 26 36 24 
2 11 34 34 


9 2 * * * 
6 2 * * * 
13 6 1 * * 


9 
11 
8 

10 


6 

i-'. 

3 
3 




WIS. Green Bay 
Madison 
Milwaukee 

PACIFIC, Wake Island 
P. R. San Juan 


8 22 32 26 
15 22 30 23 
8 17 31 30 
8 16 27 27 
1 6 27 48 
15 28 27 25 


10 2 * * * 

13 7 2 * * 
17 2 * * 


11 

12 

13 



Source: Climatography of the United States Series 82; Decennial Census of 
the United States Climate — Summary of Hourly Observations, 1951-60 (Table B) 
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NORMAL SEA LEVEL PRESSURE, MONTHLY AND ANNUAL Continued 




J?!!~..'~'<»6 





""" " r " "* "*»* '**"• 




MEAN 
(Mi 



SEA LEVEL 
llibars and 



PRESSURE 
Inches) 



STATE AND STATION 


JAN. 


FEB. 


MAR. 


APR. 


MAY 


JUNE 


JULY 


AUG. 


SEPT. 


OCT. 


NOV. 


DEC. 


ANNUAL 


ALA. Birmingham 


1021 


1019 


1018 


1017 


1016 


1016 


1017 


1017 


1017 


1019 


1021 


1021 


1018 








30.06 


30.03 


30.00 


30.00 


30.03 


30.03 












ALASKA Anchorage 




1006 












1012 




1002 










29.74 


29.77 


29.77 


29.80 


29.88 


29.94 


29.94 














Annette 


1010 


1012 


1011 


1014 




1016 




1017 














29.83 


29.88 


29.86 


29.94 




30.00 


30.06 


30.03 


29.97 


29.86 


29.83 


29.77 


29.91 




1019 






1018 


1018 










1010 


1616 


1616 


1616 




30.09 


30.15 


30.15 




30.06 


29.97 


29.88 














Barter Island 




1020 




1018 


1018 




1012 


1011 


1013 


1010 




1016 






30.09 


30.12 


30.09 




30.06 


29.97 


29.88 


29.86 


29.91 


29.83 


30.00 


30.00 




Bethel 


1007 




1010 


1009 


1009 


1012 


1013 


1011 


1008 


1003 






1008 






29.77 


29.83 




29,80 


29.88 








29.62 








Cold Bay 






1010 


1008 


1007 




1016 


1013 


1008 


1003 


999 


1002 


1007 




29.65 


29.68 


29.83 


29.77 


29.74 


29.88 


30.00 


29.91 


29.77 


29.62 


29.50 


29.59 


29.74 




1005 


1006 




1009 


1013 




1015 








1003 


1001 


1008 




29.68 


29.71 


29.74 


29.80 


29.91 


29.94 


29.97 


29.94 


29.83 


29.62 


29.62 


29.56 


29.77 


Fairbanks 


1014 


1014 


1013 










1012 


1010 


1006 










29.94 


29.94 


29.91 


29.86 


29.86 


29.86 


29.88 


29.88 


29.83 


29.71 


29.86 


29.83 




Juneau 


1011 


1012 


1011 


1012 




1015 


1017 


1016 


1014 


1009 










29.86 


29.88 


29.86 


29.88 




29.97 


30.03 


30.00 


29.94 


29.80 


29.80 






Ring Salmon 


1007 


1006 






1009 


1012 




1012 














29.74 


29.71 


29.80 


29.77 




29.88 




29.88 


29.80 


29.59 


29.59 


29.62 


29.77 


Kotzebue 


1015 

29.97 


1015 
29.97 


1014 
29.94 


29°91 


1013 
29.91 


29°88 


1011 


1009 


1010 


29.68 


29.83 


29.86 


1012 
29.88 
















1013 


1011 


1009 












29.91 


29.91 


29.88 


29.83 


29.86 


29.88 


29.91 




29.80 


29.65 


29.77 


29.80 






1011 


1011 


1012 




1011 


1012 


1012 




1008 


1004 










29.86 


29.86 


29.88 


29.86 


29.86 


29.88 


29.88 


29.80 


29. 7'* 


29.65 


29.74 


29.77 




St. Paul Island 


1005 


1004 


1008 




1007 


1011 


1013 


1011 


1008 


1003 


1003 


1002 


1007 






29.65 


29.7 7 


29.7 4 


29.7 4 




29.91 


29.86 


29.77 


29.62 


29.62 


29.59 


29.74 


















1011 


1013 


1006 










29.50 


29.50 




29.86 


29.74 


29.88 


29.86 


29.86 


29.91 


29.71 








Yakut at 


1007 


1009 


1008 


1011 




1015 


1017 


1015 


1012 












29.74 


29.80 


29.77 


29.86 


29.94 


29.97 


30.03 


29.97 


29.88 




29.68 


29.65 




ARIZ. Phoenix 


1018 




1013 


1011 


1008 


1007 




1009 




1012 










30.06 


30.00 




29.86 






29.77 














Yuma 




1017 


1014 


1011 


1009 


1007 


1008 


1009 




1011 




1019 


1012 




30.06 


30.03 


29.94 


29.86 


29.80 


29.74 




29.80 


29.77 


29.86 


30.00 


30.09 


29.88 


ARK. Little Rock 


1021 


1020 


1017 


1015 


1015 








1018 


1018 


1020 


1021 


1017 




30.15 


30.12 




29.97 


29.97 


29.94 


30.00 


29.97 


30.00 


30.06 


30.12 


30.15 


30.03 


CALIF. Eureka 


1020 


1019 


™ OB 


30°09 


1019 


1018 


1016 


™°03 


1016 


30°ol 


1020 


1020 


30.09 


Los Angeles 


1019 


1018 


1016 




1014 


1013 


1013 


1013 


1012 


1015 


1017 


1018 
































Ht. Shasta 


1020 


1020 




1016 


1016 


1015 


1015 




1016 


1018 


1021 


1022 


1018 




30.12 


30.12 


30.06 


30.00 




29.97 


29.97 


29.97 


30.00 


30.06 


30.15 


30.18 


30.06 


Oakland 


1020 


1019 


1018 


1017 


1016 


1014 






1014 


1016 


1019 


1020 


1017 
































1020 






1016 




1012 


1012 


1012 


1012 


1015 




1020 
















29.88 
















San Diego 


1018 


1018 


1017 


1015 


1014 


1013 


1013 






1014 


1017 


1018 


1015 




30.06 


30.06 


30.03 


29.97 


29.94 


29.91 




29.91 


29.88 


29.94 


30.03 


30.06 


29.97 


San Francisco 


1020 


1019 


1018 


1017 


1016 


1014 








1016 


1019 


1020 


1017 




30.12 


30.09 


30,06 


30.03 


30.00 




29.94 


29.94 


29.94 


30.00 


30.09 


30. 12 


30.03 


Santa Maria 


1020 


1019 


1018 


1017 


1016 




1015 


1015 


1014 


1016 






101? 




30.12 




30.06 


30.03 


30.00 


29.94 


29.97 


29.97 


29.94 


30.00 




30.12 


30.03 


COLO. Denver 


1018 


1016 


1014 


1013 


1012 




1014 


1014 


1014 






































Grand Junction 


1021 


1018 


1014 


1012 


1011 


1010 




1013 


1013 


1017 


1021 


1022 






30.15 


30.06 


29.94 






















CONN. New Haven 


1016 


1016 




1015 


1015 




1015 


1016 






1017 


1017 


1016 




30.00 


30.00 


29.97 




29.97 


29.94 


29.97 


30.00 


30.06 




30.03 


30.03 


30.00 


D. C. Washington 


1020 




1017 


1016 


1016 


1015 








1019 


1020 


1020 






30.12 


30.09 


30.03 




30.00 


29.97 


30.00 




30.09 


30.09 


30.12 


30.12 




FLA . Jacksonv 111c 




1020 


1018 


1018 


1017 


1016 


1018 




1016 


1017 


1020 


1021 






30.15 


30.12 




30.06 


30.03 


30.00 


30.06 


30.03 


30.00 




30.12 




30.06 


Key West 


1019 


1018 


1017 


1016 






1017 


1015 


1013 




1017 




1016 




30.09 


30.06 


30.03 


30.00 


29.97 


29.97 


30.03 


29.97 


29.91 


29.94 


30.03 


30.09 


30.00 


Miami 


1020 


1019 


1018 


1017 


1016 




1017 


1016 


1014 


1015 


1017 




1017 




30.12 


30.09 


30.06 


30.03 


30.00 


30.00 


30.03 




29.94 


29.97 


30.03 


30.09 


30.03 


Pensacola 


1021 


1020 


1018 


1017 


1016 


1016 


1016 


1016 


1016 


1018 


1020 


1020 


1018 




30.15 


30.12 


30.06 


30.03 




30.00 


30.00 


30.00 


30.00 


30.06 


30.12 


30.12 


30.06 


GA. Atlanta 


1021 


1019 


1017 


1017 


1016 


1016 




1016 




1019 


1021 


1021 






30.15 


30.09 


30.03 


30.03 


30.00 


30.00 


30.03 


30.00 


30.03 


30.09 


30.15 


30.15 


30.06 




1020 


1018 


1017 




1016 


1015 


1016 


1015 


1016 


1017 


1020 


1021 


1017 




30.12 


30.06 


30.03 


30.00 


30.00 


29.97 


30.00 


29.97 


30.00 


30.03 


30.12 


30.15 


30.03 


HAWAII Hllo 


1016 


1016 


1017 


1018 


1018 


1018 


1017 


1016 


1015 






1016 


1017 




30.00 


30.00 


30.03 


30.06 


30.06 


30.06 


30.03 


30.00 


29.97 


30.00 


30.00 


30.00 


30.03 




1016 


1016 


1017 


1018 


1018 


1017 


















30.00 


30.00 


30.03 


30.06 


30.06 


30.03 


30.03 


30.00 


29.97 


30.00 


30.00 


30.00 


30.00 


Llhue 


1015 


1016 


1017 




1018 


1018 


1017 


1016 


1016 


1016 




1016 


1016 




29.97 


30.00 




30.06 


30.06 


30.06 


30.03 




30.00 


30.00 




30.00 


30.00 


IDAHO Boise 


1023 


1020 




1015 


1013 


1012 


1012 




1015 




1022 


1023 


1017 








30.03 


29.97 




29.88 


29.88 




29.97 


30.06 


30.18 


30.21 


30.03 


ILL. Cairo 


1021 


1020 


1017 


1016 




1014 


1016 


1016 


1017 


1019 


1626 


1621 


101? 








30.03 


30.00 


29.97 


29.94 






30.03 


30.09 


30.12 


30.15 


30.03 




1019 


1019 




1016 




1014 






1017 


1018 


1018 


1019 


1017 




30.09 


30.09 


30.00 


30.00 


29.97 


29.94 


29.97 


30.00 


30.03 |] 


30.06 


30.06 


30.09 | 


30.03 



MEAN SEA LEVEL PRESSURE - Continued 
(Millibars and Inches) 



STATE AND STATION 


JAN. 


FEB. 


MAR. 


APR. 


MAY 


JUNE 


JULY 


AUG. 






NOV. 




ANNUAL 


IOWA Des Molnea 


1020 


1020 


1017 


1015 


1014 


1013 


1015 


1015 


1017 


1018 


1018 


1020 


1017 




30.12 


30.12 




29.97 


29. 9< 


29.91 


29.97 


29.97 


30.03 


30.06 


30.06 


30.12 


30.03 


KANS. Concordia 












1011 


1014 


1013 




1017 


1019 


1019 


1016 




30.12 




30.00 


29.94 


29.9] 


29.86 


29.94 


29.91 


29.97 


30.03 








Dodge City 


1020 


1018 


1015 


1014 


101: 


1011 


1013 


1013 


1015 


1017 


1019 








. 


30.06 


29.97 


29.94 


29. N 


29.86 


29.91 
















1021 


1020 


1016 


1015 


ion 


1013 


1015 


1015 


1016 


1018 


1018 


1020 






30.15 


30.12 


30.00 






29.91 


29.97 


29.97 


30.00 


30.06 


30.06 


30.12 






1020 


1019 


1015 


1014 


ioi; 


1012 




1014 


1015 


1017 










30.12 




29.97 


29.94 


29.91 


29.88 


29.94 


29.94 


29.97 


30.03 


30.09 


30.09 


30.00 


LA. New Orleans 


1021 


1019 




1016 


1015 


1015 




1016 


1015 


1017 


1020 








30.15 


30.09 


30.03 


30.00 


29.97 


29.97 


30.00 


30.00 














1021 


1019 


1016 


1015 


1014 


1014 


1015 


1015 


1016 


1018 


1020 


1020 








30.09 


30.00 


29.97 


29.94 


29.94 


29.97 


29.97 




30.06 


30.12 


30.12 


30.03 


MAINE Caribou 


1015 


1014 


1013 


1014 


1014 


1013 




1015 


1017 


1017 




1015 


1015 




Z9.97 


29.94 


29.91 


29.94 


29.94 


29.91 


29.94 


29.97 


30.03 


30.03 


30.00 


29.97 


29.97 




1017 




1014 


1015 


1015 


1014 


1015 


1016 




1018 


1017 


1017 






30.03 


29.97 


29.94 


29.97 




29.94 














30.00 


Blue Hill 


1017 






1015 


1015 


1014 


1015 


1016 


1018 




1017 


1017 


1016 




30.03 


29.97 


29.94 


29.97 


29.97 


29.94 


29.97 


30.00 


30.06 


30.06 


30.03 


30.03 


30.00 


Nantucket 


1016 


1015 


1014 


1015 


1015 






1016 


1018 


1018 


1017 


1017 


1016 






29.97 


29.94 


29.97 


29.97 


29.94 


29.97 


30.00 


30.06 


30.06 


30.03 






MICH. Alpena 


1018 


1017 


1016 


1014 


1015 


1014 


1016 


1016 


1017 


1017 


1015 


1016 


1016 








30.00 


29.94 






30.00 


30.00 




30.03 


29.97 


30.00 


30.00 


Marquette 


1018 


1017 


1016 


1014 


1014 


1013 


1015 


1015 


1015 


1016 


1014 








30.06 


30.03 


30.00 


29.94 


29.94 


29.91 


29.97 


29.97 


29.97 


30.00 


29.94 




29.97 


Sault Ste. Marie 


1017 


1017 


1016 


1016 






1015 


1016 


1017 


1017 


1015 


1017 


1016 




30.03 


30.03 


30.00 


30.00 


29.97 


29.94 


29.97 


30.00 


30.03 


30.03 


29.97 






MINN. Dulutb 


1018 


1018 


1017 










1015 


1016 












30.06 


30.06 


30.03 


30.00 


29.97 


29.91 


29.97 


29.97 


30.00 










Internatl Falle 


1019 


1019 


1017 


1016 




1013 


1014 


1014 


1015 












30.09 


30.09 


30.03 




29.97 


29.91 


29.94 


29.94 


29.97 










MlrtpTm-St . Paul 


1020 


1019 






1014 


1013 


1015 


1015 






1016 


1018 






30.12 


30.09 


30.06 


29.97 


29.94 


29.91 


29.97 


29.97 


30.00 


30.03 


30.00 








1019 


1019 


1017 




1013 


1012 


1014 






1016 


1017 


1018 


1016 




30.09 




30.03 


29.97 




29.88 


29.94 




29.97 


30.00 


30.03 


30.06 


30.00 


MISS. Vicksburg 




1019 


1017 


1017 


1015 


1015 


1016 


1016 


1016 


1018 


l626 


1626 


1018 




30.15 


30.09 


30.03 


30.03 


29.97 


29.97 


30.00 


30.00 




30.06 


30.12 


30.12 


30.06 




1020 


1019 


1016 


1015 




1013 


1015 


1015 


1017 










" 30.12 


30.09 


30.00 


29.97 


29.94 


29.91 


29.97 


29.97 


30.03 


30.06 


30.09 


30.12 


30.03 


St. Louis 


1020 


1019 


1016 


1015 




1014 


1015 


1016 


1017 


1018 


1020 






30.12 


30.09 


30.00 


29.97 


29.97 


29.94 


29.97 


30.00 


30.03 










MONT. Great Falls 


1020 


1019 


1017 


1015 


1014 


1013 


1014 


1013 


1016 












30.12 


30.09 


30.03 


29.97 


29.94 


29.91 


29.94 


29.91 


30.00 


30.03 


30.09 


30.09 






1020 


1020 


1017 


1015 


1014 


1013 


1013 


1014 


1015 


1016 


1018 


1018 


1016 




30.12 


30.12 


30.03 


29.97 


29.94 


29.91 


29.91 


29.94 


29.97 


30.00 


30.06 


30.06 




Helena 


1021 


1020 


1017 


1016 






1015 


1014 


1016 


1019 


1021 


1021 


1017 


30.15 


30.12. 


30.03 




29.94 




29,97 


29.94 


30. OO 


30.09 








NEBR. North Platte 


1020 


1019 


1015 


1014 


1013 


1011 


1013 


1013 


1015 


1017 


1019 




1016 


30.12 


30.09 




29.94 


29.91 


29.86 


29.91 


29.91 




30.03 


30.09 


30.09 




Omaha 


1021 




1017 


1014 


1014 




1015 




1016 


1018 


1018 


1019 


1017 


10.15 


30.09 


30.03 


29.94 


29.94 


29.88 


29.97 


29.94 




30.06 


30.06 


30.09 


30.03 


NET. Ely 


1021 


1019 


1016 


1013 


1012 




1013 


1013 


1014 


1017 


1021 


1022 


1016 






30.00 






















Las Vegas 


1019 


1017 


1013 


1010 


1008 


1006 


1008 


1008 


1009 


1013 


1018 




1012 


30.09 


30.03 


29.91 


29.83 


29.77 


29.71 


29.77 


29.77 


29.80 


29.91 










1022 


1019 


1017 


1015 


1013 


1012 


1012 


1013 


1015 


1018 


1022 


1022 


1017 


30.18 


30.09 


30.03 


29.97 


29.91 


29.88 


29.88 


29.91 


29.97 


30.06 


30.18 


30.18 


30.03 


N. Hex. Albuquerqui 




1015 


1012 


1010 


1008 


1007 


1011 




1012 


1015 


1018 


1020 


1013 




29.97 


29.88 


29.83 


29.77 




















1017 


1016 


1015 


1014 




1014 


1015 


1015 


1018 


1018 


1017 


1018 


1016 


30.03 


30.00 


29.97 


29.94 


29.94 


29.94 


29.97 


29.97 


30.06 


30.06 


30.03 








1018 


1017 


1016 


1016 


1015 






1017 


1018 










30.06 


30.03 


30.00 


30.00 


29.97 


29.94 


29.97 


30.03 


30.06 


30.06 


30.03 


30.06 


30.03 








1015 


1016 




1014 


1015 




1018 


1018 


1018 


1019 


1017 








30.00 




















N.C. Asheville 


1021 




1017 


1017 


1016 


1016 


1017 


1017 


1019 


1020 


1021 


1021 






30 . 09 


30.03 


30.03 


30.00 


30.00 


30.03 


30.03 


30.09 


30.12 








Cape Hatteras 




1018 


1017 


1017 


1016 




1017 


1016 


1017 












30.06 


30.03 


30.03 


30.00 


29.97 


30.03 


30.00 


















1018 




1014 


1012 


1013 


1013 














30.12 


30.06 




29.94 


29.88 


















1020 


1019 


1017 




1015 




1016 


1016 
















30.09 


30.03 


29.97 


29.97 


29.97 


30.00 


30.00 














1020 


1019 


1017 


1016 




1015 


1016 


1017 


1018 


1019 














30.03 


30.00 


29.97 


29.97 


30.00 


30.03 
















1019 


1017 


1016 


1015 


1015 


1016 


1017 


1018 


1019 


































OKLA. Oklahoma Cit> 


1020 


1019 


1016 


1013 


1013 


1012 


1014 


1014 


1015 


1017 


1019 


1020 




" 30.12 


30.09 


30.00 


29.91 


29.91 


29.88 


29.94 


29.94 


29.97 


30.03 


30.09 












1018 


1017 




1015 


1015 


1014 




1018 


1021 


1021 








30.06 


30.03 




29.97 




29.94 


29.97 


30.06 


30.15 








1019 


1018 


1018 




1017 


1017 


1017 


1017 


1016 


1017 








30.09 


30.06 


30.06 


30.06 


30.03 


30.03 


30.03 


30.03 


30.00 


30.03 


30.09 


30.06 


30.06 
















1016 


1016 




1018 






1017 


30 . 03 


30.03 


29.97 


29.97 


29.97 


29.94 


30.00 


30.00 


30.06 


30.06 


30.06 






Pittsburgh 


1019 


1018 


1016 


1016 


1016 


1015 


1016 


1017 


1019 


1019 








30.09 


30.06 


30.00 


30.00 


30.00 


29.97 


30.00 


30.03 


30.09 


30.09 


30.09 








1017 


1016 


1014 


1015 


1015 


1014 


1015 


1016 


1018 


1018 


1017 


1017 




30.03 


30.00 


29.94 


29.97 


29.97 


39.94 


29.97 


30.00 


30.06 


30.06 


30.03 


30.03 


30.00 


S. C. Charleston 


1021 


1019 


1018 


1017 


1016 


1016 


1017 


1017 


1017 




1020 


1021 


1018 






























1021 


1019 


1017 


1017 


1016 


1015 


1017 


1016 


1018 


1019 


1020 


1021 




30.15 


30.09 


30.03 


30.03 


30.00 


29.97 


30.03 


30.00 


30.06 


30.09 


30.12 


30.15 


30.06 


S. Dak. Huron 


1020 


1020 


1017 


1015 


1013 


1012 


1013 


1013 




1016 


1018 


1019 


1016 


30.12 


30.12 


30.03 


29.97 


29.91 


29.88 


29.91 


29.91 


29.97 




30.06 






Rapid City 


1019 


1019 


1015 


1014 


1014 


1012 


1014 


1014 


1015 


1017 


1019 


1019 


1016 




























TENN. Bristol 


1021 


1020 


1017 


1016 


1015 


1015 


1016 


1016 


1016 


1018 


1020 


1021 


1017 






30.12 


30.03 


30.00 


29.97 


29.97 


30.00 


30.00 




30.06 


30.12 






Nashville 


1021 


1020 


1017 


1016 


1016 


1015 


1016 


1016 


1018 


1019 


1021 


1021 




30 . 15 


30.12 


30.03 


30.00 


30.00 


29.97 


30.00 


30.00 


30.06 


30.09 


30.15 


30.15 


30.06 
















1013 










1019 101 


30.09 


30.06 


29.94 


29.91 


29.86 


29.86 


29.91 


29.91 


29.94 


30.00 


30.09 


30.09 


29.97 


Brownsville 




1017 


1014 


1013 


1012 


1012 


1014 


1013 


1013 


1015 


1018 






30.06 


30.03 


29.94 


29.91 


29.88 


29.88 


29.94 


29.91 


29.91 


29.97 


30.06 


30.06 


29.97 




1018 


1015 


1012 


1010 


1009 




1011 


1011 












30 . 0« 


29,97 


29.88 


29.83 






29.86 


29.86 


29.86 


29.94 


30.06 








1020 


1018 


1016 




1014 


1015 




1015 


1015 


1016 


1020 


1020 












29.97 


29.94 


29.97 




29.97 


29.97 












1018 


1016 


1013 


1012 


1011 






1013 


1014 


1016 










0.06 


30.00 


29.91 


29.88 


29.86 


29.83 


29.91 




29.94 


30.00 


30.09 






San Antonio 


1020 


1018 


1015 


1013 


1012 


1012 






1014 


1016 


1019 








30.06 


29.97 






















UTAH Salt Lake Clt; 


1022 


1020 


1016 


1013 


1012 


1010 


1012 


1012 


1013 


1017 


1022 








0.18 


30.12 




29.91 


29.88 


29.83 


29.88 


29.88 


29.91 


30.03 


30.18 


30.18 










1015 


1015 


1014 




1014 


1015 


1017 


1017 


1017 








30.00 


29.97 


29.97 


29.94 


29.91 


29.94 


29.97 


30.03 


30.03 








VA. Lynchburg 


1020 


1019 


1017 


1016 


1016 


1016 


1016 


1017 


1019 


1020 


1020 


1021 




10.12 








30.00 


30.00 
















WASH. Olympla 


1018 


1017 


1017 


1018 


1017 


1017 


1018 


1017 


1017 


1017 








30.06 


30.03 


30.03 


30.06 


30.03 


30.03 


30.06 


30.03 


30.03 


30.03 


30.09 




30.03 


Spokane 


1020 


1018 


1016 


1016 


1014 


1014 


1014 


1014 


1016 










30.12 


30.06 


30.00 


30.00 


29.94 


29.94 


29.94 


29.94 


30.00 


30.06 


30.15 


30.12 






1015 


1016 


1016 


1017 


1018 


1018 


1019 




1017 


1016 


1017 






29.97 


30.00 




30.03 


30.06 


30.06 


30.09 


30.06 


30.03 




30.03 


29.97 


30.03 








1017 


1016 


l6lJ 




1014 




1015 


1018 


1621 


1020 


1017 


30.12 




30.03 






29.94 


29.94 


29.94 


29.97 


30.06 


30.15 










1019 


1016 


1015 


1015 




1015 


1016 


1017 


1018 


1017 


1019 


1017 






30.09 


30.00 


29.97 


29.97 


29.94 


29.97 


30.00 


30.03 










WYO. Sheridan 


1020 


1019 


1017 


1015 




1012 


1014 




1015 


1017 


1019 








30.09 


30.03 
























1017 


1017 


1016 


1016 


1015 


1016 


1017 


1015 


1014 


1013 


1013 


1615 


1015 




0.03 


30.03 


30.00 


30.00 


29.97 


30.00 


30.03 


29.97 


29.94 


29.91 


29.91 


29.97 


29.97 



BASED ON 30-YEAR PERIOD, 1931-6' 
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